Ultrasensitive chemiluminescent and colorigenic detection of DNA, RNA, and proteins in plant molecular biology.
Nonradioactive detection methods for DNA, RNA, and protein analysis have been the subject of research for several years. In this paper the application of the digoxigenin nucleic acid labeling system, in combination with the new alkaline phosphatase substrate 3-(2'-spiroadamantane)-4-methoxy-4-(3"-phosphoryloxy)-phenyl -1,2-dioxetane, to the special requirements of the analysis of transgenic plants is described. Earlier detection systems lacked the required ultrasensitive limits of detection necessary because of the large genomes found in plant cells. Routine detection of single-copy genes from transgenic plant species requires the detection of bands of picograms of specific DNA, which is easily achieved by employing the AMPPD substrate. Optimal conditions of genomic Southern analysis have been successfully adapted for Northern blotting techniques. Detection of foreign proteins in transgenic plants has proven difficult because of the very small amounts of detectable specific protein. Until now, utilization of biotinylated antibodies in combination with a streptavidin-alkaline phosphatase conjugate has been the most sensitive procedure. By introducing the AMPPD substrate, a further significant enhancement of sensitivity leading to detectable signals in the picogram range can be obtained.